ABSTRACT Objective: A limited literature suggests an association between parental eating disorders and child eating-disorder behaviors although this research has focused primarily on restrictive-type eating disorders and very little is known about families with binge-eating disorder (BED).
Introduction
Binge-eating disorder (BED) is the most common formal eating disorder among adults and adolescents and is associated with obesity and obesityrelated health problems. 1, 2 Many adults with BED report that family members engaged in binge eating, 3, 4 and children appear more likely to have binge/loss-of-control eating if their mothers have binge eating. 5 Moreover, behavioral genetics research on binge eating and BED 6 suggests that, similar to anorexia and bulimia nervosa, binge eating is influenced by both environmental and genetics factors, 7 with loss of control while eating and distress carrying the highest heritability. 8 Yet, despite evidence of a familial association of binge eating, very little is known about parents with BED, their parenting practices, and relations with children's eating behaviors.
Qualitative research suggests that both parents and their children are concerned about children's loss-of-control eating, and parents see a link between their own and their children's eating behaviors. 9 Although parents report a strong desire to help their children gain control of their eating, in part due to concerns about potential weight gain, they also report feeling unable and unsure how to improve children's weight and eating behaviors.
practices around healthy eating, and the unintentional exacerbation of eating-disorder psychopathology, can be found in parents with restrictive-type eating disorders, [14] [15] [16] but have not been well-investigated in parents with BED.
Studies examining the influence of parental BED on children describe adult patients' recollection of their own childhood experiences with their parents, some of whom also engaged in binge eating. 3, 4, 17 Minimal research, however, has generated data regarding BED parents' reports of their parenting 18, 19 or influences on their children, 5, 20 and this research has been with parents of very young children. For example, one study with parents with BED found impaired feeding interactions with their infant children. 20 Differences between BED and restrictive-type eating disorders, perhaps most notably the typical low-weight status of patients with restrictive-type eating disorders during childbearing and child rearing stages of life, 1 suggest that parents with BED and their children might have distinct experiences from other families with parental eating disorders.
The association between BED and obesity among adults 1 and the wide-spread experiences of weight stigma and mental health stigma among adults with obesity and eating disorders 21 could also influence attitudes about parenting. Therefore, examining parenting practices and concerns among parents with BED, and similarities and differences when compared to parents with obesity and parents with healthy-weight could help clarify potential associations of parental BED on children's eating behaviors and weight. Initial work suggests that while there is a familial link between parent binge eating and child eating-disorder outcomes, the role of familial obesity is minimal. 3, 4, 13, 17, 22, 23 Children of parents with binge eating show more disordered eating and overeating than children of parents without binge eating. 24 Additionally, young children of parents with BED have greater psychopathology in general than children of parents without eating disorders. 14, 20 Hypotheses for familial associations include parental modeling of weight and eating behaviors, genetic influences, and parenting practices. 7, 16, 25 The parental feeding practice of restriction, which is classified as an "unresponsive" parental feeding practice because it is not in response to child hunger, is associated with higher child weight 26 and children eating in the absence of hunger. 25, 27 In one prospective population-based study, mothers with BED reported greater restriction of their children's diet than mothers without eating disorders. 19 Moreover, parental binge eating relates specifically to restriction of young children's diet for the purpose of weight control rather than health. 18 Existing work on parents with eating disorders, perspectives of adults with BED on the parenting they received, and associations of binge eating with unresponsive parental feeding practices, all suggest that parental BED may play a role in child eating behaviors, but that this role is likely complex because of the relationship of parental BED with obesity, and warrants investigation.
Aim of the Current Study
The current study sought to examine similarities and differences in child eating behaviors and parental feeding practices among parents meeting core criteria for BED, parents with obesity without an eating disorder (OB), and parents with healthyweight without an eating disorder (HW). The existing literature on parents with BED is minimal, and uses adult patients' recollection of their parents during their childhood. The current study examined the parenting practices and child eating behaviors of parents with BED, and used two comparison groups of parents without BED with and without obesity to further clarify the role of parental BED in parenting practices and child eating behaviors. We hypothesized that parents with BED would report more child binge eating than parents with OB and HW. An additional aim was to evaluate "unresponsive" parental feeding practices (i.e., practices not in response to child hunger, including restriction and pressure-to-eat), which have been associated with parent eating-disorder psychopathology 16, 19, 25, [27] [28] [29] and child weight, 26 and can be conceptualized as learned eating behaviors. We also examined associations among unresponsive feeding practices and child weight and child eating behaviors (i.e., overeating and binge-eating). We hypothesized that unresponsive feeding practices would be greater among parents with BED, and when children had overweight/obesity.
Methods

Participants
Participants (N 5 331) were recruited from the Mechanical Turk website to complete an online survey on parents' opinions about weight and eating. Fathers and mothers (recruited from different families) were eligible to participate and included in current analyses. Mechanical Turk provides high-quality and convenient data and yields samples with greater diversity in geography and demographic characteristics than undergraduate samples. [30] [31] [32] Recent comparisons indicate psychometric properties of measures completed by Mechanical Turk participants do not differ in reliability or validity from participants recruited using traditional sources. 31 Mechanical Turk has been used in psychological and psychiatric research, 33, 34 including eating research. 35 To be eligible to complete the survey, participants had to be at least 21 years old and be primary caregivers for a child 5-15 years old. This study was reviewed and approved by our university's institutional review board; all participants provided informed consent.
Measures
Body Mass Index (BMI). Parents reported the age, height, and weight for their child, which were used to calculate child BMI z-scores and child BMI percentile. Parents also reported their own height and weight, which were used to calculate BMI.
Child Feeding Questionnaire (CFQ). This measure of parental feeding practices has 31 items rated on fivepoint scales. 26 Items were scored following the model proposed by Anderson and colleagues, which showed superior fit to the original factor structure in diverse community samples; 36, 37 higher scores indicate greater levels of each subscale (Perceived Responsibility, Concerns about Child Weight, Restriction, Pressure-to-Eat, and Monitoring). Items yielded internally consistent subscale scores in earlier work with parents seeking obesity treatment for their children, a 5 0.65-0.91 (37) , and the current study, a 5 0.76-0.93.
Eating Disorder Examination Questionnaire (EDE-Q).
The EDE-Q retrospectively measures eatingdisorder psychopathology over the past 28 days on seven-point scales; 38 the current study used a brief version of the full scale, which has been shown to demonstrate superior psychometric properties in nonclinical 39 and clinical 40 studies compared with those from the original measure. Subscales (Restraint, Overvaluation, and Dissatisfaction) were internally consistent in earlier work, a 5 0.89-0.91 (39) , and in the current study a 5 0.90-0.94. Items assessing parents' personal overvaluation by weight and shape were used in scoring algorithms for groups; these items are scored on a 7-point scale from 05"Not at all," through 65"Markedly," with 4 corresponding to "Moderately." Behaviors include objective binge-eating episodes (i.e., eating an unusually large amount of food while feeling a sense of loss of control) and objective overeating episodes (i.e., eating an unusually large amount of food without feeling a loss of control) within the past 28 days. Additionally, a parentreport version of the EDE-Q was created by adapting eating-disorder behavioral items to ask about "your child" rather than "you."
Questionnaire for Eating and Weight Patterns-Revised (QEWP-R). The QEWP-R, which was used in DSM-IV field trials, retrospectively assesses eating-disorder behaviors and attitudes that align with eating-disorder diagnostic criteria. 41 The current study used items from the QEWP-R but changed the binge-eating criterion to weekly over 3 months rather than 6 months to correspond to DSM-5 criteria. 42 Frequency items that participants endorse as present are scored on a five-point scale from 1 5 "Less than once a week" through 5 5 "More than five times a week," with 2 corresponding to "Once a week." Distress items are scored on a five-point scale from 1 5 "Not at all" through 5 5 Extremely, with 3 corresponding to "Moderately."
Algorithms. Scoring algorithms created BED, OB, and HW groups using EDE-Q and QEWP-R items. Parents meeting criteria were identified among a larger sample of parent participants. Parents in the BED group (BED; n 5 63) endorsed binge-eating episodes (eating an unusually large amount of food and perceiving eating to be out of control) at least weekly over the past three months (QEWP-R item 12, score 2 through 5 accepted), at least moderate distress about overeating (QEWP-R item 15, score 3 through 5 accepted) and loss of control while eating (QEWP-R item 16, score 3 through 5 accepted), and denied weekly inappropriate compensatory behaviors over the past three months (QEWP-R items 18-21, score 1 accepted). Parents in the obesity group (OB; n 5 85) and healthy-weight group (HW; n 5 183) denied weekly binge eating (QEWP-R item 12), inappropriate compensatory behaviors (QEWP-R items 18-21), undue influence of weight or shape on self-evaluation (EDE-QBrief items 4 or 5, score 0 through 3 accepted), and distress about overeating and loss of control while eating (QEWP-R items 16 and 17). Additionally, parents in the OB group had a body mass index >30 kg/m 2 , and parents in the HW group had a body mass index 18.5-24.9 kg/m 2 .
Statistical Analyses
To evaluate eating-disorder psychopathology among fathers and mothers endorsing BED, OB, and HW, we compared scores on the EDE-Q brief version using multivariate analysis of variance (MANOVA). v 2 tests evaluated differences in child eating behaviors occurring at least weekly, and MANOVAs evaluated parental feeding practices by parent group. Subsequent analyses examined sex differences within each parent group. Logistic regressions evaluated parent group, unresponsive feeding practices and child eating behaviors and weight in the overall sample.
Results
Comparison of Parent Groups Table 1 shows demographic characteristics and differences among parent groups. EDE-Q subscale scores are presented as support for the scoring algorithms used to create the three study groups and show expected differences among BED, OB, and HW groups. MANOVA indicated overall differences in eating-disorder psychopathology by group, Wilks' k 5 0.23, F(6,652)5116.86, P <.001, g p 2 5 0.518. Univariate ANOVAs were also significant for each subscale: Restraint, F(2,328) 5 23.83, P <.001, g p 2 5 0.127, Overvaluation, F(2,328)5 291.75, P <.001, g p 2 5 0.640, body dissatisfaction, F(2,328) 5 236.78, P <.001, g p 2 5 0.591, Figure 1 .
Child Eating Behaviors v 2 Tests compared weekly child eating behaviors (objective overeating episodes and objective bingeeating episodes). BED parents were significantly more likely than OB and HW parents to report child binge-eating, and significantly more likely than HW parents to report child overeating ( Table 2) .
Parental Feeding Practices Table 3 shows mean scores for parental feeding practices. MANOVA revealed a difference between FIGURE 1. Mean differences in eating-disorder psychopathology among parents with healthy weight, obesity, or BED. N5331. BED5parent with binge-eating disorder. Pairwise tests used a Tukey correction for multiple comparisons. *P < .05; **P < .01; ***P < .001 5 0.049. Univariate subscale results indicated parent group differences in perceived responsibility and concern about child weight. Post-hoc comparisons using a Tukey correction for multiple comparisons found that BED parents perceived greater feeding responsibility than OB parents (P 5.02), and BED parents had greater concern about their child's weight than OB (P 5.010) and HW (P 5.001) parents. A subsequent MANOVA that also included parent sex revealed an interaction of parent group by parent sex only for perceived responsibility over feeding, F(2,322) 5 5.12, p5.006, g p 2 5.031; there were no other interaction or main effects of sex on parent feeding variables.
Multivariate logistic regressions evaluated the role of unresponsive feeding practices (restriction and pressure-to-eat) and parent group (BED, OB, HW) in child eating behaviors ( Table 4) . BED group membership and restriction were significantly associated with binge eating. BED group membership, restriction and pressure-to-eat were significantly associated with overeating.
Child Weight
Child BMI z-scores were significantly different across parent groups, F(2,322)54.53, P 5.011, g p 2 5 0.028. Post-hoc comparisons using a Tukey correction for multiple comparisons found that the children of OB parents had higher child BMI zscores than children of HW parents (P 5.011), but no other pairwise comparisons were significant. A subsequent ANOVA that included parent sex revealed a significant interaction of parent group and parent sex for child BMI z-scores, F(2, 322) 5 3.18, P 5.043, g p 2 5 0.020. There was no main effect of parent sex. Post hoc comparisons using a Tukey correction found that child BMI zscores were higher for OB mothers than HW mothers (P 5.01), but no other comparisons were significant.
Multivariate logistic regressions next evaluated the role of unresponsive feeding practices (restriction and pressure-to-eat) and parent group (BED, OB, HW) in child weight. OB group membership, restriction and pressure-to-eat were significantly associated with child overweight/obesity ( Table 4) .
In parallel analyses for parental feeding practices and for child weight, our findings remained largely unchanged even when including parent weight, child weight, child age, and child sex as covariates (data not shown).
Discussion
Analyses of child eating behaviors, parental feeding practices and child weight provide evidence of a link between child and parent binge eating, and to a lesser extent, overeating. This is an important finding because it speaks to potential familial influences on the development of child binge eating. Parents with BED reported feeling greater responsibility for their children's feeding than OB parents, and greater concern about their child's weight than OB and HW parents, even though the children of parents with BED were not significantly heavier than the children of parents with obesity or healthy-weight. The pattern of associations for binge eating and obesity suggests the necessity of differentiating between BED and obesity in parents when considering their effects on children.
Our findings that parents with BED reported more child eating-disorder behaviors are consistent with previous research examining parents with restrictive-type eating disorders, 24, 43, 44 as is the greater concern parents with BED feel about their children's about child weight 14, 45 than parents without eating-disorder psychopathology. Parent and child binge eating within families extends earlier work with adults with BED. 3, 4, 17, 22 Prospective and experimental studies are needed to confirm and extend the associations found in the current 
Frequencies represent the parent-reported child behavior at least weekly over the past month. Abbreviations: BED, parent with binge-eating disorder, OB, parent with obesity, HW, parent with healthy-weight. a Significantly different from HW parents at P < .05. b Significantly different from BED parents at P < .05. c Significantly different from OB parents at P < .05. study, as has been done with the children of mothers with other eating disorders (e.g., 14, 43, 44, 46 ).
Research has been limited, predominantly, to mothers with restrictive-type eating disorders and the perspectives of patients with BED about their parents during childhood. The current study extends this earlier work by comparing parents with core features of BED to parents with obesity and parents with neither BED nor obesity. Although the BED study group cannot be considered to have a formal clinical diagnosis as it was not determined in the context of a clinical diagnostic interview, we used scoring algorithms on data generated from psychometrically-established measures to categorize parents who endorsed current BED psychopathology to approximate the clinical diagnosis. The similarity between our findings and those using adult clinical BED samples of participants, 3, 4, 17, 22 and large community samples, 23, 24 suggests a consistency that warrants further experimental investigation. Furthermore, associations among parental binge eating, restrictive parental feeding practices and child weight, suggest that interventions focusing on parental feeding practices might improve pediatric obesity. In addition to the potential modeling or transmission of eating-disorder behaviors to youth, parental binge eating and obesity have treatment implications for youth, as they are associated with attrition from pediatric obesity treatment. 47, 48 This, taken together with parents' misguided attempts to improve weight and control over eating through weight-criticism and focus on weight [9] [10] [11] [12] [13] , suggests the merits of co-occurring parent and child treatment, or family treatment, to improve outcomes.
Extant studies have shown a relation between unresponsive parental feeding practices (pressureto-eat and restriction) and child eating-disorder behaviors, 25, 27, 49 and child weight. 26 Our findings are that binge-eating, overeating, and child weight were related to restriction fits within the context of this earlier work. Moreover, our findings that parental BED was related to child binge eating and overeating but not child weight or other eating behaviors help clarify the role of parental BED. This further suggests the need to consider parental BED and obesity as independent, yet related, factors in child eating behaviors. The nonsignificantly higher restriction among parents with BED than OB and HW suggests that earlier work showing greater restriction of children's diet among parents with BED 18, 19 may have been measuring a distinct construct, such as restriction with a specific purpose such as weight control; 18 this warrants further clarification and investigation. Results of the current study should be interpreted within the context of the study's limitations, including the cross-sectional design, which precludes conclusions about causation. It is possible that in the current study, differences between BED, OB, and HW parents in child binge eating were due to BED parents' increased perception of bingeeating behavior, rather than transmission of BED psychopathology. Use of multiple sources of information about eating behaviors, including child interviews and co-caregiver or teacher report, could clarify these potential explanations to enhance understanding of causes of pediatric eating disorders and obesity. There is also potential subjectivity bias in self-reported and parentreported measures. Measures relying on selfreported and parent-reported responses could have the benefit of eliciting more honest disclosure of sensitive or shame-inducing information, such as eating behaviors and attitudes, 38 than data gathered by face-to-face interview, but survey responses are still susceptible to the influence of social desirability. In psychometric studies of binge-eating assessment, parent-reported bingeeating episodes have acceptable agreement with child-reported and interview measures of bingeeating episodes. [50] [51] [52] Parent-reported data have a similar pattern and magnitude of agreement compared with adults' self-reported versus interview assessment, 53 yet it is important to note that as with adults, parents were better at knowing when binge eating was not occurring than when it was occurring, and better at identifying children's distress and body dissatisfaction than frequencies of eating-disorder behaviors. [50] [51] [52] Parents also reported their height and weight, and those of their child. Earlier work has shown that discrepancies between self-reported and measured weights among adult patients were not related to eatingdisorder psychopathology, 54 but associations of psychopathology with discrepancies between parent-reported weights and measured child weights have not been studied. Measurement of child weight and observation of child eatingdisorder psychopathology, or use of corroborative interviews, could clarify these potential areas of bias. Questionnaires are also susceptible to inattention; however, the online platform used for parent recruitment in the current study, Mechanical Turk, provides high-quality data from diverse, internally motivated participants and allows for the inclusion of items designed to evaluate participants' attention. 30 Mechanical Turk has been used in psychological and psychiatric research 33, 34 and eating research. 35 Despite these limitations, the current study had noteworthy strengths: inclusion of fathers in BED, OB and HW groups (in addition to mothers), focus on BED with obesity and healthy weight comparison groups, use of a community sample (i.e., lessening treatment-seeking confounds), and examination of both parental feeding practices and child eating behaviors. Eating disorders have complex etiology including genetic influences, environmental influences, and psychosocial learning processes. 16, 55 The associations found in the current study provide initial evidence that children of parents with BED may be at increased risk for engaging in certain eating behaviors (binge eating and, to a lesser extent, overeating), and thus represent a group that could benefit from targeted prevention programs. Future research on this clinical need, including secondary prevention programs and augmentation of clinical treatments for parental and pediatric BED and obesity, is needed to improve the health of patients and their children. N 5 331. Logistic regression models used all BED, OB, and HW parents. Significant odds ratios (*P < .05, **P < .01, ***P < .001) >1 indicate increased likelihood of child eating behavior/weight; odds ratios between 0 and 1 indicate decreased likelihood of child eating behavior/weight.
